Preferential binding of high mobility group 1 protein to UV-damaged DNA. Role of the COOH-terminal domain.
Binding of chromosomal high mobility group 1 protein (HMG1) to UV-damaged DNA has been studied with oligonucleotides containing a single dipyrimidine site for formation of UV photolesions. Irradiation of an oligonucleotide with unique TT dinucleotide resulted in generation of cyclobutane pyrimidine dimer with no evidence for induction of (6-4) photoproducts, whereas the analysis of irradiated TC-containing oligonucleotide detected (6-4) photoproducts but not cyclobutane pyrimidine dimers. Mobility shift assays have revealed that HMG1 protein binds preferentially to irradiated TT and TC oligonucleotides. Photoreversal of cyclobutane pyrimidine dimers with DNA photolyase and hydrolysis of the (6-4) photoproducts with hot alkali substantially reduced but did not eliminate binding of HMG1. The protein, therefore, appears to bind the two main types of UV damages in DNA, but some other photolesion(s) contributes to the preferential binding of HMG1 to irradiated DNA. By quantifying gel shift assays and considering the efficiencies of lesion formation, we determined dissociation constants of 1.2 +/- 0.5 and 4.0 +/- 1.5 microM for irradiated TT and TC oligonucleotides, respectively, and 70 +/- 20 microM for the control non-irradiated probes. Tryptic removal of the acidic COOH-terminal domain of HMG1 significantly affected binding of the protein to both irradiated and intact oligonucleotides. The potential role of HMG1 in recognition of the UV lesions in DNA is discussed.